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t. 4m»*b<&* m2©&tt»*3U£>s 

fclKttLTIEKTScfc^C ¥##B * * L T%> 1 * J: 
yjB2©*MllMk:«»«Ht6i:. WMrt'J+tf* 
»*BCiiA3ftT, 

Hfcl] 

7xru>k'ru» [PPV] *C T 

(If** 3 ] If 3#* L 2 
UT. »uBBfc#VTHiaU 0 nmrt*S 5 jxm*T 

a A * > k * r -y 7 * WT* £ <£: *#38 t T 5 « 
[If** 5] WEJII^ao^rn^lcEH^atJIiJBt* 

Bi:T* 

[If** 6 J i«E»*J«a)o^rn7j^E«<o**Jg^* 

*Kd3UT. B 1 flt»«A»«BA<. *<B-aB£lf 
^mt®MfiW&2ftfZ7frZ-VL<DMmr&n« ¥ 
f#BO)«l^aB^lBE»t«llt*ttLrv^wi: 

[if** 7] »*ai755 5(©nrnA^E«o<}W 
ftjTFKfcut. »i<&«MB#7rtr*z*£«:*;iT 

[Sf**8] »**6E«0«*£ftB*i::d3^T, * 

2 <7)«ffi£Aff rt<7iU S A&cfc £tS* b £ 38*5 

IK $ n 6 1 <t « 



(if** 9] rtEif*«a>^rn^(cE««)«jii«3t* 

[!f**iO] if**7E*flt?MS**?<Cfc^- 
0»MjWBfc-f > v$£*£W:Bfl:-f / : J^UX 

(If** I 1] B**l7}S5<m>rft*CE«0«ff 

(if** l 2] wEM*aot»rn^*cE«<?)«#H3t 

B*C£^T. *lfeJ:tf5B20)««t£A«ft«<?) / >^ 
(!f**l 3] »**9E«0«*«3tB*iCfc^T. 

(if** i4] rtE»**©^rn^cE«^*#JKt 

Afl«*^lWE7 K *T1«M*C 7 K U X $n*£ ^ 
c e ■ £ n T H * £ £ t "f £ 7 1/ < , 

{af**is] '>tt<<fcfei«tf)*a^'j"?-^^/j:5 

■»M€l«E*»#l<©*l«)*aBi:»LTfflW. * 
OT. »2<0»j!WO»«*iilJE^W#»<0?(!2<?)«B 

iCf* <fc -5 C*E¥B*B L /tSB 1 *5<fc 2 <Btt 

(if** 16] lf**i 5E«^»a»i£C*5^T. ^ 
r. XJ#«fi±CWE*L^«»ffiA»«B*^#$lt 

rm^*«*^L. we» n73<»ff Aattii±*cs 

^ftfB^'JT-MiLTlttEWe^'JT-S^tS 

tcifE^a^'i^-^&ET^Mcw^L. ftacmr 

E35 2 a)BttS A JiiHB S * U T -Mi: id f 5 % Z 



(3) 



U>fc;XU» [PPV] 0ffia<M*'JT-r**££ 

**«£T*«IMW£aT0BB*«. 

[»#a i 9 1 1 57!fM1 8 <zn>rftjWcK«0> 

aa#i££fc^T. »HB«fc#'J7-aa<l 0 nm* 

B£T3«JW83ea*0Bifcflr*. 

IB** 2 0 ] 1 S 75M 1 9 flu-TftfrKKWa 

Sifi^ffitCi5^T. S 1 <7)*ffr£A&*«^ 

<am i <z> a a <h » « l x is 1 1 b n * c t m t r * t 
#we**<aBa»«. 

[»*«2 1] 5 7iS2 0<n^-fn^(ClE«O 

Bia^«C^^T. a2 0«»ffiAB#7^SX»*Afc 

JWe»?©Bifi*ft. 

[»3R«2 21 BAIL 5 75M1 9 0urtl^«cE«fl) 
Ba^ftKfc^T. Bl<©»«a#7JUSX?Z>i5j:tf 
Ty*5/$£/aa**^Sfc*«M % S8***. fl-p 

BJMtetB?<0BB#*. 

[»#JS2 3] 5 7SS1 9 0frvfna*£K«0 

fcO. aoB2<B»«Ba<7M^::^ &*3*tMft 

*iHW6*? t <OB3am 
[B*B2 4] B**l 5 7552 4 0Hvfna>CEa<O 
Ba#*C*3^"C. BlJ3J;tf»2 0>aflH£A»*Ba< 

<2sa;*&. 
[jea<&»afcRB] 

(0 0 0 I ] 

T**«*»fc***5*tf*0Ba»fc£l»T3. 

[0 0 0 2] 

[ffi*<&a«] (EL) 

GaP£J:tfHI«fcin V&¥Wfc£S$£T*f§ 
Jfc^-f *-Kj&<**. cns^B^tt. MBMfiO/EB 

B£«flsnTt>*fca>a. *(©**a^**cB/h"c 



#$¥10-092576 

-fs«>«ffl^attftBfl«)»»«BBa^a'onT*5 

mttSftfc. ;i0»tta«T#tt^3ia±0X.«. Bl 
XXA<Z>-fltt, *«#TKfcUT, ¥£fc£it?Ti 

[0 0 0 3] 7>h7-fc>. "<'JUX 

*LT3a*>©d:aa»»*»afl L f' (simple 
aromatic molecules) Six !✓ 9 h 

[0004] in«so)t*»a)*ffl±^na.«>L"Cii> 
z n s tH«i:*n5^fli**^<i«^i'. 

0#BBi:B8USABBa (current-inje 
cting electrode layers) £G) 

[0 0 0 5] *aff»<&#Bfc£0tt»l*. ften-ss 

naata<, *j:tfj:«««a (t.oo 

contact layer) cOtSiltfrttJtCiHx.'SC 

[0 0 0 6] tfa«caasn/i*#«fk**<07>y5 

a7-7Dyl7 h (Langmui r-Blodge 
t t) a«»<OS*l»<BfiB0£ffc. &*I^K£># 

SStctt, 8a:ixh<0*B£ffl<. 

[0 0 0 7] 7>h^-fe>*WaL^B*J85t*^«. 
*BM»»3. 6 2 1, 3 2 l5CH«£ttTVi*. 

[0 0 0 8] a*LfcB^*««LJ:3<i:tT. *ffl» 
«P4. 6 7 2. 2 6 5*tt. LT-BBB** 

TsajMBtBTfcEaL-c^*. 

[ooo9] LA*Ltta<5. we^i«bi::»bs*vc 

[0 o i 0] 

C»W*«a»LJ:5i:T<5aa] «Mfltt. ane^^a 

*ffiaftT^a*JB**?*5J:6^Ba^ffi5a«i" 

[0 0 11] 

^jTHB<&jBtt<&*#*a. *##aoaiJ5afflt 

»-rsBL0)IM»a*J:tf a l 6 #*B^»2 05«ffii:aT 

SB2<oa»B<fc^$fc*a*»tB??«^~. 
#a<0#UT-«tt. B2<OttJ»B£ai<oattBK» 
LTEKT* J:5K¥W*B**LTa L fccfc^B 2 <B 



4 



[0013] «a#U"7-*tti#«»sti-c^*. « 
940 6 i**Ti»i*sn-ct>*. ^'jr-trf- 

m. urnc**. *«4#»aiBo 2 9 4 0 6 1 ^ca 
<a*L<£^. 

[0 0 14] JHHCfciiT. ^M'JT- 

(Coniugated Polymer) (p 
-7XXU>fc*Xi/» t^^^ffsK. ail©* 
ffi£AS*/l (first charge injec 
t ion contac t layer) ft — &cDSiS 

T£ 2tf>*Sr£A&«ii (second charge 
injection contact layer) 
\t 7ft ^ X O L £/Z\t£0)MMT&*. 
[0 0 15] tt<0XS»«C£^T, *a#'J7-ttP 

pvrao, »iaE*M^r;usr^/», slops' 
too i6] *stc»w«8a«"c»i. wjt-« 

0, m<n&»m** r;usx*A. ft. ry*^A 

[0 0 17] -ftS<7)£3S!£8li. Bl»*/i«*^ti 

[0018] ffWCfi, * 'J v-Kf J, iftlOn 
eV^3. S e VOMt^WO K^r r 7 7£* 

[0 0 19] *«W<0B2<0ffi«CJ;ftiX. 

ia^*ai? , ;T-d>«&^53i^«e/5:i&**i©»* 



#f$#! 0-092575 

miO)mt»LXmf, *LT. 35 2©^«»0-3lfll 
^^Ct#*JiOS2 0$®<hSLT^t^«#S?t^ 
**BBT**S"e«-3T, tf'JV-BM<. m2<7)^« 

<tSU£* 1 fcJztf* 2 <&»«Bnmc**£*tt* > . 
*R*rU*#¥#*BCi£ASftT. ¥#*1*SJ6 

**LT^*Ci:*««4:TS<l!MB3t3R^aii»i£ 

[0 0 2 0] WJ-r-iit *'Jt-<7)£»»;-» 

oT^aa^tT^^WT^^'jT-^.t^T^, z© 

iE £ ft * r »J * *fi»-T * ft* * * 1 J ^ - ic 
S. 

[0 0 2 1] mo^'JT-lt WAS. R. H. 
7l/>h't;J:0, Journalof Molecul 
ar Electronies4(L988)J L anu 
ary-March. No. I . 3 7 H-fU 6 W 

T**f£ftTv>*. 

[0 0 2 2] *S8W0)*«ttt5X/j-XA;i. &T<& 

unseat*, cn^^^^^^-ir 

T-¥#fc£»LTJlK5ft££*f;:. ^'J 
■KB**ttAt*SC£#T£*£«2£;;: ^'-7^* 
|$ (doped semi conduc t o r • ^ ■=> fll 
/££ft*o E<0»llWttiE?LffiA»». flflA^. -'J ^ 
-spaKMiiMtTtttt^ft. ®»*^LT*=*«&S 

SJaoT* c t c<fc o r * 'J 7-*#<*;:>t l t z ■: * ft 

ES^*^A1"^^i:^Tt^^.»^,t:^ 
^bW^cSft^. 

[0 0 2 3] ^fa^Xtx^ hDJti^/A tlT^ft 
[0 0 2 4] '>^<it»l^c0^tt«^. 3"riN^:: 



4) 



(5) 



10-092576 



[0 0 2 5] fta#UT-<o«tt, jfatcrt. *-*a 
a*. 

[0 0 2 6] #<jT-«0)4S(Cff*L^#*«£lT<Z> 

(iii) #'JT-jHtt. ttAtf, *tt*ttiiSiH«ICJ: 

{0 0 2 7] *£. *RWC»**KB*<0-«*, 0 

[0 0 2 8] *a#'JT-Wd;, TIEiKOtf 
U (p-7X-U>t'zi/» [PPV] TE 

[0 0 2 9] 
[ft 2] 

^^^^ » 

(I) 




CH « CH 




[0 0 3 3] 

[ft: 4 1 




[0 0 3 4] 

tfksi 



CH i CM 



CM z CH 



J 




CH * CM 



1 



[0 0 3 5] ift«D<BfW£**t>*fc«E7xXt/> 

(ii) 7xXU>l«*75>«tfc£0n«SI*£ll*T 

[0 0 3 6] 
[ft 6] 



ai * ch 




[0 0 3 0] #<j (p-7xru>eru» 4*5 

a, 

[0 0 3 1] £(TK:^«)J:^tt»«»<0«aW*«t*. 

[0 0 3 2] 
[ft 3] 



[0 0 3 7] AfreflifcO. jbl£77/«!)7xr[/> 

(iii) §-*fl!)7iri//i (SL<li±E (i) 
utt (ii) lc*N>T»WLfclfia?«*> Z>loc&£L 

[0 0 3 8] 

Mt7] 



4o 



[0 0 3 9] 



> 



[ft 8] 




[0 0 4 0] 
[ft 9] 




(0 0 4 L] «IE«aiCtCfi^r. ytt2. 3. 4, 
5. 6» 7£ST. 

[0 0 4 2] WAtC. cnb^H5^^^IHa^^l»* 
[0 0 4 3] £ft£<Z>a*0*&*PPV»«*ttJl& 

[0 0 4 4] «a#iJ-7-*tt*«JSDX$fc«*lllllI 

[0 0 4 6] -mz. »aic«. x;u*-^«*«* 

(in *ot>*«*«c»T****a<»^*'^-a 

[0 0 4 71 fWEWCtt. tfU (7xxu>fc'xu» 

*«tt««±*cf*4$n-5. x^*x7^«#a* 

(ID tt. *&a. fcx^y-Jifia. £L<ti**/ 

(ii i) csfissn*. 

5fc7U«1*'JV- (MD^Satt, *hUvXh»a$> 

5-5. ^ic, »<5n^#t«*#'iT- umiRtt. mm 
(7i-i/>f-^) (i) KGftsn*. 

COO 4 8! (II) <Wt*SJ*. -£<7)ltt*fc (II 



8fJ?l¥lQ-Q92S76 

D^M^ *LTPPV^<7)*£{t<a££lc#g&I* 
a&ftfttt. £St flAtf. D. D. C. B r ad I e 
y J . Phys. D (Applied Phys 
ics) , 2 0, 1389 (1987) *3J:tfJ, D. 
Steager Smi th, R. W. LenziG. 
Wegneri:«t5Potymer, 3 0, 1 0 4 8 

( 1 9 8 9) ceasjrcn*. 

[0 0 4 9] tf'J (7xXl/>fe:ru>) Mf*. lOn 
t>. PPVSJUi. W2. 5eV(500 nm) <7)^*fc 

[ooso] m«##UT-<?!)a4«*ac*Lr. tea 
r«^* b c tit < *-££tc 

£ o xmrrtzz i *»jnc-r ^ c £ i ,z * ? xttnoft 

xji^x^aafc^i^x;^* HisWfSfh 

»Jx7a**7x> (tetratryebrothi 
ophene) £t,TB«l,fc*><0*#K«f. :nb 

r*<0£#afcPPVH*4C*. 

[005 ii ^ntt^<oaaft^a# , iT-a)a*«ia 

[0 0 5 2] 5. 6-/kKa*y->^Q 

•-aBfcaw-attB** u 7-tt^:i:r!^ 

C0#»J <7rXU» <Z>Sfifi, BaMardet 
a I, J. Chem. Comm. 9 5 4 ( 1 9 8 3) 

[0 0 5 3] v-f»B*Mtt. #Bttl*±icfl 
nBfcLTX*>3-hSn. *UT-5-(?5«a«l 40 

r^6 2 4or<»«aT»&i£ftT#&*»j <7rx 
u» iMT-Hccasna. 

[0 0 5 4] t'^L<«yX>¥W*S'.^^I 
Sfc££7xXl/>:itf0 7-£?f*<fcOiC^::^ 

[0 0 5 5] ^»ft*a*UT-«*«BST*^/)C« 
M1--5C^T?t*SeC»I<7)«a<7>tl»tS. h*sb 

ica*tfce*«t«a*tf)#acj:or**-.'.2*a# 
ftift*aaiza* Aft* c t^j: <* x § *£aAD 



6) 



Tft-Baatf'J^-T**. ffi#£Wc«&T 

(a) #U (4, 4' -y7i-l/>y7xriH:-I/ 
» CPDP'V] tt. HW<0Kzl^xn|»^7i2^ 

(b) #'J (U 4-7i-l/>-l-7i^t*-l/ 

#»jv-ttppv<oa«»jre«o. *-n-enioft* 

(c) ta^SB^F^-CiS^X^ItgTftO, 

aKJk 7*>k ^>^;u, ^7^k 

(d) tf'J (3-7JU*JHia-^) *»JT-tt#'J 

(e) 7*^*0 t>*Sfc7A^**T*#'J (2, 
5-v7;^^y-p-7i-U7t-l/» tf'JT- 

(f) #»J (7x^;U7-tf-U» 

*t7xr:^*(cMiS*afc# , J7-fc-3 l U><na»*T» 

[0 0 5 61 #»JT-<D&*&flOItt*». 

[0 0 5 7] *a#ijT-an*»*T*«)e. 
a#u ^HBttsMfctttitffcfcft^. 

»a#'jT-^a«tiSK:J;-3T« 
afifBrttcsftao)"?. c<a*c<*» a ft 



53^10-092576 

[0 0 5 93 

(0 0 6 01 « 1 mm^l/^ 

fi. *<74r-f 1 <7)tm\Z& 1 «©«fflff A»* 

»2$fgfi£L,£. tffigAKJltJItt. tt2 0nm<&WS 

t*2mm, m»2mm^J:C5fi$ L 5mm^-I^? 
JlrSr^^t«jSA»*)I**C»t»afl!llEft:*«3* 

CO 0 6 L ] 1 0-2 5 gOttZ-MZH I g<A* 

■J P P VflftfSKfc * 9 y-^«a*#ns^« 

&#UT5 0 0 0 r. p. m. ^-C^iSflETM^O.O C 
(slfeT*C£tC<£c>Til/>)i£ft£:. »^*X>iS« 

£*v^-tfrB*«*«2*--7>+. 3oorc?5ia« 
T-tiPPvtc$ft$n^. f»snfcppv»4ii i o 

mSKTft*. LfrLtttf£. »£UW*S<3«fflli2 

[0 0 6 2] *C. *2 0>*»ttA»Mi5*. PPV 
■O±fc:4A*^tt7^S-0i»S3l»S*TJBs)cL 
ft. KOVX?£Pf£fi5#LT, PPVJR^aaBJ: 
C/^— >*#J*U W2mnu BHBl2tnm, SS L 5 
mm^^Cl^-l^iS^'l^^^ 1 <7>«ffi£A» 
HlK:MiC®«LT»fiSL/i, *2<B*ff£ASSil 
£>J*2te. 2 0^b3 0nm<?)«i"CI>o^ 
£ L TE?LffiA«*l L fc. 

[0 0 6 3] »«i£A«*«<&5V>£<i:& LO'- 
KMClJfMSft*^ b «3t 5 * * - *> ; - 
391. < li^iMiTft Lv*. *Xi£W 
Tti- CCDC£i££> »L<tt7JUSnl7^J)1^3 0 
mmttT<3!)»*"Cft*WC/1cSn*. P P vio»1 
tt2'0 0nma**£HU «ffi£Afc<£^& : -£ U ^ 

^tJMflltoTa. 2mA/ cm- 

wi-ea'infc. *?a)tis^si* iookhz 
zi!<nmi8&\zmt£k£&ft\stifrofz. z^zt 

□^iOa^wi^TFLT^*. ^^^^ 



[0 0 6 4] ***sffl*a*i&ite. »?*/?a* 

*LT, ifflS*Sa (2 Or) it1*a»**1"* 

0. 1 5 e V/ittS&oT6 9 0 nm*»5 5 0 0 nm 
(1. 8eV^«52. 4eV) flx^? MUfcBTJBtt 

[0 0 6 5] «iH8** : F«<!:H:^"Ctt^ft»Ba** 
T. «?£AStt«£^/*Ta::£fcT**. 

AH i «JH83tt# 'J ^- ■ £ ^ W K 5 it -5 C d: £ J: 
•9 XJEH&XM Z&tfL? Z C £ h T t * . 
[0 0 6 7] WE»»tt. ^ioC^TSCi:^ 

D C ££«R F X/t -y ? »J > ^£43 J:tf fcf- A »» 
[0 0 6 8] ttTtt. cnS<0«»**-3/tt»iS»^« 

<7D«<hLTf4*$n5, sr. »*tt-c**#a9ifca 

[0 0 6 9] aWii 0* 8 mb a r cO'S-XEfico&a 
x l 0" 4 mb a r<0a*Efl0ffST<7)tt«M£O. 1 
0-*Qcm^»fll»S*T*aWftaft-f 



^WI^tO-092576 

Lt>*¥aaflR*S*LTlr>*. 
[0 0 7 0] cnbflfilti, X«iJJ:L<1l?K«raiS^ 

5»ELT*ll»«aT««. 

[0 0 7 1] *C, PPV»*±E3U6«LCE«Lfc 

7^5r9A(D±»»Ml*ft»M£W;5 0 nm<0 

[0 0 7 2] CWoCLTti^Sn/t. "Onm^i 
£<0P P Vl£<£tf 2mm2 <flf§i4$I#$lrT£«ii# 

[0073] Ty^^^Ati, /jx5^ftwaa*ffT5 

[0 0 7 4] «It5RFX^7^'J>m^2^ 

*-y-y K*3<fctf«#a*»^-y^-*^^- 8cm 

7H:3mm«Ki:n-K-rS i ^xa!*£#5 

V^T-SCiCctoTin^^^-y-y h*i*ffcT«. 
±E05«t3CLTaa*nfe*«*. 3cm^?^C 
u *3J:^A I S«C0affl<Da«7!l< 250-30 Ot: 
SJ:5tC*«*3!lD»r*, ««£#6 r. p. m. TSIc 

f*. ffi^rax/vy^u >^^x',i0. oor-o. 

0 i 3mb a r^E/7(C*5^T3 0?6COH : 5!t:Ar 



8) 



(9) 



#PjH¥iQ-Q92576 



ttflt22W<3£Jtiiirt£*rLT2 5 0W-C&*. 

[0 0 7 51 fcStlfcJMMlS i tt#*ftT«*. 5 x 
1 q6 -5 x I 0* Qcm<7>BaiJ8fit*€ffLT^*. 

[COtttt»ttfiW^)±«*fettTfflHCftS 3 mm, B 
MO. 2 5mm"C2 0<&A 1 /t? K€S»L. *ftS2 
OG03>*? HB«)tt8t*ailST*Ci'CJ:or«» 

[0 0 7 6] PPVl*±SJI««ltcE«Lfc 

2 Tfi«Lfe*«*ffi^Tw<3D P P va<0 ±£S8M{fc 

[0 0 7 7] ±EXS*«^TaiSLfcSlli 4m 
m 2 , ->»J 3 i a. PPV!<0*S4 

0 nm^JtWWk-f >v^Al^W$ 2 5 0 nm^Wii 
#CBLT»^n/ilS**H7isJ:ya8C«T. 0 7 
BW7X «{fc-f >y^BtfiE) 

[0 0 7 8] C0«0«ia»ii£/W7X (x'J 

3 > - LT&ffc'f > v ^ ^ttltf*) 

#*<fc-5fCSaL£. ®Z 0 nmc7)/*$^«±l^*t 

rsa $ n^ftifi^ti w &«» t a l xftjtft% *> n 

[0 0 7 9] 3IS£« 4 £>Sia;*£tt, 3B8« 2 <fc L<£ 
[0 0 8 01 ->»J 3 J:6<-f>v^Aaift* 

>y^AXX (I TO) €£jST*X£rt«M.$na. 
[0 0 8 1] *flfffiA»««<?5W*^aWi. fl^S* 
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